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£ 5t y H tf 5/ y a > >F /I/ v — «i? A M^c £ £ U 7 /I/ 5 — ? A i: */ y a > £ 4* /I/ 
?A<Z):£*(C#J- LTi/'J 3>fc^7-^A©HIS: 2 0 ~ 7 0 a t o m i 

> &t>* (c) St7/l/5— ^AJ/'J a>^/l/*7— ^A«3g^'0)7/I/5 — fA&x-y 

MIBxy^>^# : ^&<g>v^;3:7/I/:2jy &Mv>^^x^ M*;f>m50^ 

[0 0 6 1 ] 

l93B#?Le#©iS5t^SS«, (a) 7/b 5 - ? A £ is V a > Hfll^-V A & 

ffltt-sm (b) ^K-'JAiii/yn^iiw-^iWMit 

2 1 2003-3023412 
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vn«?A(D-£4(C#f LXis U 3 > ^ — ^ 20~70atomi 

, (c) tr;i/>-i)Ai"J =r>^f;i/V-^A«it#:c7)T;i/^-^AS:x>v 
^>?*U *H?L$:^t-€>X^ JkTf (d) M^ft<2M£j£tf£:Og 

[0 0 6 2] 

[0 0 6 3] 

#3SBJ!(Z)3g 1 - 1 fei:t>*||2 - 1 <D$&m 

*tc, ^mmoymi - 1 te^nrnz - 1 ®^®i/'j3>Ms^j:tFf© 

[0 0 6 4] 
[0 0 6 5] 

AtisVny tfm&MWM (D&MtMmm h & »J , 7;K--?A^nml/^;i/g 
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[0 0 6 6] 

tfc S/U 3X5147;^- V2*£i/V ziy<D^MlzMhX. 2 0~7 0a 

t omi c%ici/fcr;i/^~?A£/y a^iSMtsian rcD^H©**-? 

3><iDi^7^^-'>Ai:i/U n>©±4(C^f IT 20atomic %^?ii<Z)*§ 
T;i/^-?A&^&^&<£#&£^&*£2#2 0 n m&r < 

^-^/=>ti/'J H>fiD^SlC*f bt 7 0 a t o m i c%ZM%.&M&lZ* *IS<Z> 
[0 0 6 7] 

*<Dffi$ki/V nyftizmft (-t-Jfc-Jls) ^tsr^^t? 

[0 0 6 8] 
[0 0 6 9] 

f^KSnfcS/U n>^©$iH?L fct, 2/U 3>*>*v%ii^® 

[0 0 7 0] 



2 3 
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[0 0 7 1] 

U n>fI^cS:^-r<S^U 3>#TOT'&ot, Sj(B?L©¥^?LS^0. 5 n m 
J^±2 0 nm«T'?*»J, J.oM7L|lI±©^KI5g^ 3 0 nm^TOSIt 

[0 0 7 2] 

±SB¥^?L^tt. #*L<ttO. 5nmg±15nm6;TT'SS. 
^mmmitftt. b<l±2 0 nmJ£*TT*&5 0 
[0 0 7 3] 
#3§gjf(Z)|fll - 2 j3J:tf^2 - 2CD^ITO 

fctc, #2§t£©3&i -2fc£tm2-2(&#gf8©^;i/v:^A#ft«#feJ:tf 
[0 0 7 4] 

^ff T t' S B^^KKCfi^iilOD 7^/ ^ - V - A© *iC^^ § tl 
[0 0 7 5] 

[0 0 7 6] 

2 4 £ttliE# 2003-3023412 
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~70at o m i c % lfe7^/^ - fA^T-"? 

at omi c%5fcm<Dm^te. T JV * =. tf A &"£*f#5i#©&& £ V^ $ # 

2 0nm&rx.t*t<^'J > 7;i/^-tf A!fe^t?#tt©&#£7£/&LfcV> 0 - 
— #A©S#7;i/^ - ^At^bV-^A^KCfbt 7 0 a t o 

[0 0 7 7] 

* £fc*e#4K#i3i& ufcr;i/^ - * a fe-£fcfttt©»tt©# x^ 

[0 0 7 8] 
[0 0 7 9] 
[0 0 8 0] 

#0. 5nmJK±2 0nm«T"e»*J, E.oM^H?LllI±©^rai5g^ 3 0 n mJgt 
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[0 0 8 1 ] 

±f2¥i^?L#te> #£L<teO. 5 nmJgU: 1 5 nmgTT*$S. 
f ^FlPItt^* b< S 2 0 n m^TT^5 0 
[0 0 8 2] 

^^gcom 1 - 3 <fc as 2 - 3 ©?gi% 

?&tc, #3i!0£©f§ 1-3 33 £tf3|2 - 3 ©3818© S/U a>^l/?-^A#|LI 
#:feJ:^-e©^^S:^-ricMofe^lCoV>T^ , rSo 

35, fe*fe*TIB©J:e»^^lMlcMofeo 
[0 0 8 3] 

y<u<Dtpizmf&zftz>m&tf$>z>z. t: £jimL£©-e&£o fit, *3§bh#^ 

[0 0 8 4] 
[0 0 8 5] 

A©£iBC*f t/T, 20~70atomi c % L £. T;b ^ — # A */ U n>>!f;i/V 



2 6 
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T70atomi c % £ IS X. MSOD«^0«IT* JiT ;i/ ^ 

[0 0 8 6] 

[0 0 8 7] 
[0 0 8 8] 
[0 0 8 9] 

&oT, WUfflUa ?^?Li^ 0 . 5nm«±.2 0nm6tm>J, JLoStfB?LHI 
[0 0 9 0] 
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¥-i%mmi*ft$- L<1*2 0 nmgK'feS. 
[0 0 9 1 ] 

j^t> *mmznmiz&m*&. 

[0 0 9 2] 

hit #0. l-lOOOOt'^tJ, ^ofrffSlffla^^U =r>^^ 

[0 0 9 3] 

Hltt, *»W©S/U 3>#ftK#©-M&^«lfcBT?*>y* HI (a) it 
, I?L©^?Li^ 2 0 n m^TT'^ »J , froSmcg|g§*r S^WTL©^^ 

tb y , miH?L & mx z> muay */ y a 2/ y n > % t ? & 
ttWfrbte&isvny&ftmfo&mjzmy-mmx&Za hi (b) », m 

01 lc£v>T, l ttlBTLCf-y *-/!/) , 2tt2/y nyMt£. 3 ttS«Tf 

[0 0 9 4] 

1 (b) iZBZtlX^Z&^lZS/V n>M^lC J: »J, fcS^tC#gt£*lTfcy, 
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[0 0 9 5] 

*ftw<Di/va>&ftnfa*m&Lx^2>M : &(D]&Wiit, mi (to ic 

i^?LS?:^"r) 2 r l±2 0 nmJ£ATT*&U, ^©WPB (MBfr £ Jt,£#«J?L<Z>¥ 
*&*i£S»lfflWRIS:^'t) 2 Rl±3 0 nmJ^TOS. L < te, i7L©l2rtt 
0. 5~ 1 5 nmT&'J, ^<Z) 4>^l98e]KCD|QNI 2 R & 5 — 2 0 n mt & £ 
fc, SSLliO. 5 nm—^/u m, ift L<tt2 nm~5 /tmffliffltfeS. 3 
3T*¥i£?LSi:&, HGgKDS EM^JC (il 0 0nm.X7 0nm©IH 

£ LlrttfiWf L xm <b *i fe««f©¥*&© 3 £ Srffi L T v^ -5 „ 
[0 0 9 6] 

*«ig©'>»j3>#?Lftfl:W0«?Lli, Hi (b) }c^$4x^«fce>{c. 
[0 0 9 7] 

+ jR*^»-ha t omi c %gjK<Z>fffi©5*ill, M;U*T;i/ 
^ — A (A l ) , mm (o) , r;i>3y (a r) , gut (N) , zfcslt (H) & 

[0 0 9 8] 

^m<DZ/vny^ni^^m^^x^m^^<Dm^±mt>^^tz 

[0 0 9 9] 

01 (b) ©J^tc^^^fc^U JEJjM'P&m&ZftMaB 
®;<D%<DX* : b£^o 
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[0 10 0] 

ijiffl?L©«Si:?L#<Z)Jt-eS>srx^^ hit ifio. 1 — 1 

0 0 0 0, $f£U<ttO. 5~ 1 0 0 0<Z)«gffl-e$>S?^^<3D%<7)^||^ LV>„ 
[0101] 

<5„ ®2iC^VNT, *i^0i"J3>#?LS«:®^ilt TIE© (a) IS 

~ (c) xm&m*t&z.£&ftmn-t&. 

[0 10 2] 

(a) It: *fr^5-9Ai:5/'Ja>&ffl«t5. 

(b) Ii:?^[C, i7;^-^Att/'J 

U>£20~70atomi c %a)gg^T?-£^"*--6*3&fl:;fr £fc3„ 
[0103] 

(c) : S7;^- , )AJ/ | J3>i»7;i/^- l )A5:X'yf> 

„ 7;i/>--?A T x ? A#x y * y >f 3 *iT*W?L#m 

±SS7;i/ ^ x ? A £x*/^ ^KttfcT^xtfAtfGfcicSti 
[0104] 

0 3tcfcv^ *»W©S/U n>#JL^<Z)SS5t^^«, Tfa© (a) X 

e~ (d) j:mzm?2>z.£it!ftfflL£-tz> a 

[0 10 5] 



3 0 
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(a) II: tL-f7Jl$=.VJ*£.i/Vn2/ZmM-t& B 

7;^--?Ai/'Jn>iM(t 7;i/S-tf A&^tmft^MfcStt^BlMa- 
3>H0~70atomi c %<5Dfff^T^ > r S#3t#*^ 
[0 10 6] 

(c) Xg:#C&C, iT^^-^Ai/'Jn^iMfflT^^-^A^x^f^ 
^LTlH^LSr^fS. 7 /I/ 3 A */ U n >*3t#tc fifths Wi7 U 
V*fc#Xy hai^^vySrflg-ri:, 7;i/^ -?A&^tm^C9gp#j^£>7;i/^ — 

? a y ^ > ^ $ n £ ti § . 

[0 10 7] 

CD (a) ~ (d) COHglCjIo-Cift^f So 
[0108] 

MTOJin (a) ~ (d) 04 CO (a) ~ (d) JC^/SfS. 

(a) H:7;^-^Ai:^'Ja>5:MftSXS 0 

MMi: UTflDS/U n>M^5-^AS:, M;U;£, EI 5 jcj^-T £ 3 ic, 7;t/ 
£^ - -?ACD#->f y h 1 2±JC5/U 3 &fBB-rs„ 

[0 10 9] 

(b) It : 7^5-9Ai/'J 3>fltj&#C?>J£j£ 
[0 110] 

*«2 2±{c, MtIt«&W§«T^S7^^ huyxrtv 



ffiliE43 2003-3023412 



#2002—363164 

5:^M©M2 1 f®MH©i/'J =r> £ 'J n>fi!igc2 4 

[0 111] 

[0 112] 

mnt. LT<Di/Vny%.Z$Tfr El 5 <D <fc e> JCT/I/S A<Z)# - 

4*y h«^l 2_tfCi/U n>^y :/l 3 $:SH-r^ii:-eM^$ti^ 0 i/'J3>f 

ffiM(nmmtf"S1fe-z$>ft&> i-dt*&-oT*j&^o fib, i£-&y;i/^ 
r:^A£itt^^<ag|S#£^y n>Migcft&c^-fc#ffc2i±&{CkL lie 

*f mzmu b x & < © # j: v > 0 

[0113] 
[0114] 

0~70atomic U , b < 2 5 ~ 6 5 a t o m i c %. $ £ fC 

^b<li30~60at o m i c U n >S#8t frSttHWe&ti 

tf, 2/U nyM®ftiZT;i^-V2±(Dmyi<D%mtfftWL^fc.Tfr$-V&i<'V n 



3 2 



2003-3023412 



#2002—36 3 164 

[0 115] 

JtfB©T;b^— «5Ai:i/'J n><Z)irj-££^-f a t o m i c%£te, */ y n>£ 
, «*tfSNM8^£:/^Xv#3fe4MfTSs (ICPi) T»7A$-fAS"J3>i 
[0 116] 

±IES!I-&lC;i5V*TWu atomic%S:#ffitltM^t^S*«, wt 
LT/SV^I§-a-&. J/ij3>^2 0 a t omi c %&>± 7 0 a t o m 
i c%J^T©#-^li, 2 0. 6 5wt%£i±7 0. 8 4 wt%«Ti:^S (at 
omic%*?>wt%AOj|»[i, A 1 CDM^**: 2 6. 9 8 2, S i ©I^i 
&2 8. 0 8 6 H VTA 1 £ S i <Z>S*ifc£:£«>, (MSJfc) X (atomic 

[0 117] 

llSI^bttt, 3 0 0iC«TOy, L<1±2 0 0°CJ^TT*& 

Onmt'fe'Jv nigtt5~3 0niiiTfeS o 
[0 118] 

MCS < i/ 'J a > f >y ^©1 & 5 1 i: T'iiT^ 5 . 

>^&^UfefcS<OHJC5^«W©ffiAl±» 0. 2~ 1 P ammrfftZ bVN a * 
fc, ^X7^t5fe«)©ffiAtt4>f>f*-^7ht'tt, 15 0-100 

3 3 tfJSE# 2003-3023412 
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[0119] 

tcRSfc-f, HUBS fc®, ^®lC&5mg©lHJtWJ^£^'r 5 
[0 12 0] 

[0121] 

[0122] 

[0 12 3] 

M^©^«^ifc^C^3V^TT;^^-'^7A(D#J^^8 0 a t omi c %JS*_fc, 
L < 't±9 0 a t o m i c %J^_h#M* LV^ 
[0 12 4] 



3 4 
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t;i^^?a, ^ut, y;nf>, six, ^^^©^©tcju&^lt* 

8 0 a t omi c %& t ±. *?*L<1±9 0 a t o m i c %J£A _h^S* L Vn q 
[0 12 5] 

( c ) ii: mnM&x.m 

tf^rtSn*. ^y3>#ft«#*©|»?LB:, HUB 2 R# 3 0 n mJ^T, 

5LS2r^2 0nm^Tt^S«!, #i;L<tt, 1?L©?L#2 r 5 nm 

-£<Z)|S&g2 R«5~2 0 nmT*&5<, SSLfcfcO. Snm—ffc/i 

nu ^SL<li2nm~l O00nm©iHt'l)5„ 
[0 12 6] 

x^yf >^*{cl^l) Mite, Mi tfT ;i/ ^ - ? A US/'Jn>S:Bi:^ 

?§8?l&vv y/^ *da^?£& e>*is#, 

#*;fo)&sv* a *feiyf>y*ftl4, Mill RfrH&^tt, ^ 

[0 12 7] 

( d ) : i?Lt©ffi^II : 

z %iz±m*/ v ny&ft&mzMLT */ v ^y zmm-t zwimm. mx\z-7v 
it*m*M®>t^WLteE. $>2>w*7)vjnvmwL. mx.ittwtit'rbvv&tiiZ 

^„ »ig^©Bft««^feSV%tt»^©r^*y««tS:a^Lfe : b©S:ffl 
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[0 12 8] 

ttcMiLaiLmm* (^7^^ F^a) Mx.ii mmum. mm. ft 

[0129] 

xmrnomi -2 &&T$mz- 203%® 

[0 13 0] 

hit gr£/?l#) #0. i~ioooot»y, ^o|ffia^?LA^;i/-7- 

[0131] 

09 (b) fcfc, 09 (a) ©MBB' iC^o T?Jl~? — V A#7Lftfr£i£io £ 

££tf>m:£ift[#T®0-e&3o 09 10KW , 10 

2 &>f;i/T- ? AfM, 1 0 3 itmffi.T*2bZ>o 
[0 13 2] 

^^©^l/^^A^ffftte, *W?L1 0 1 Htfjl^-V A££f&#£ L£ 
M*^^^^;i/V^^AfI^cl o 2ic<k y#£j&£;ftTv>s;i££#$(£ir-£„ 

lutaM?LH 09 (b) {c^;**iTv^i:e>ic>?>^-^AM^icj: y. 
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[0133] 

©TOdfL&^lT) 2rli2 0nmgTtfey, HHTLcoraPI (»^Mfcffl?L 
<D¥&Stp>bmmm*^~?) 2R&3 0 nmgTtfe*. #£L<&> ^?L©#2 
rttl~l 5 nmTf*y, ^(aSEtt^lfflHI 2 R& 5 — 2 0 n mX&Z> 0 £ 

JfcSLttO. 5nmHRjttnu L < It 2 n m~ 5 fi m<7)i$mX2bZ>a 3 
X-e¥i^?LM^{i, Mifl HI^^S EM?I (Jf&l 0 0 nmx 1 0 0 n m(Dm 

a) xm^ti^m^L^^^y^^-^xmm^m mm) lx. *o>n*n 

[0 1 34] 

2^|gB^©>f;i/vr:^A#?LK^rt©^?Ltt, 0 9 (b) IZmZtiZ&o 
IC »?L t Ifi ttio ^ if S i i: ^ t- $ S *\ 3 *xfCBB)t£;ft£ =fc<Z>T*«&< 

[0 13 5] 

* fc, © £ ffgffc btv\§ tfJl t - 9 © ffifiR 

tt, ^7-9AS±/«^i:tS^ »*P>»tatomic%I«©r;i/5- 
?A (Al) , gsg (O) , y;i/df> (Ar) , ^3jt (N) , (H) ^t'© 

[0 13 6] 

[0 13 7] 

ft it © ft (D % © * <fc V ^ „ 
[0 13 8] 
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MJl<D£kZl:1L&<Z>ltT*&Z>TX'<? hit (:R£/?L#) #0. 1-1 
0000, L<tt0. 5-1 0 0 0 ffiiHT^SM©^©^!^ b^c 
[0139] 

5. 

01OJCfcv>T, *»^©^v-CrA^?LK*©$S3S*asl±, TIB 
© (a) X;g~ (c) Xl?:tt5ii:&Mi:t5 0 
[0140] 

(b) :os:#ac, mr jv )]s^-v2**#¥m&mvm , R : kmm 

ACD^*lC*f lty;i/7^ 2 0 — 70atom i c %<Dm^^M-t Zffi 

[0141] 

[0 14 2] 
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mm-v&z* mi 1 teaser, ^mnoy^)^~^^^^o)W^ism\t. r 
ib cd (a) xi~ (d) nrnzmtzzuzftrntitz* 

[0143] 

(a) II: ifT^^-^Atm-^A&MItS. 

(b) H:#CtC> ^r;i/^-^A^^;i/Vii^A$:^^^T^K$:^ 

2±(D±mzMhT>f)h^-V 2**. 2 0~70atomi c %CO#J-^-e^-t-g>« 
[0144] 

(c) X3g:#;iC. ST^^-^A^Vl/V^^A^jt^COT;!/^-^^^^:^ 

r ;i/ s - 9 a^x >y > y $ tlTW?L^rt S *l & o 

(d) Xf: £<o&C, ^;i/-7-^A$:^^i-mfe-5VNttr;b^U ^ffl^fe^i 

[0 14 5] 

So hi 2co (a) ~ (d) aymizm^xmrn-r^o 

^T®II (a) ~ (d) 01200 (a) ~ (d) iCM^fSa 
[0146] 

(a) xijy^^-^t^vr^A&ffltnn 

m^LT^^vx^A&tfT^-^AS:, 0 1 3 iZmt <£ e> &c 

, 7;i/^-?ACD#-yy h (3S«) 1 lailcm-^Afy^l 13?:S 

[0147] 

(b) II : T^^-^A^l/T-^Ai^©^ 
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[0 14 8] 

*j#Vyy&K.*V. 7;^ - AiM 1 2 3 T)l 

t^^^vnt7AM^(l 2 4^^#^$tlS 0 
[0149] 

1 3tc£v^, 1 1 1 1 2#y/i/$ — Vk.V)7srtv% U y>fZ->fv 

[0 15 0] 

®i 3ic^L£j:e>}c, mmi 1 i±tc, imm^m-v^n^m-^-t^mmm 

[0151] 

Mf4£l ITO^l/T^^AWT^^-^Alt 01 3©J:e)lcr;i/^^^A 
<DZ->fv VmWi 1 1 2 JilC^l/v'^A^y :/l 1 3 £I2-f &r ^-estf&^ti 

ffc^-ttsicte, »«i 1 nzMmzmWLTte<<Dtf£^ 0 

[0 15 2] 
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[0 15 3] 

iZMLX 20~70atomi c%T?&*J, 5~6 5 a t omi c 

%, S?>i:ff*b<tt3 0~60atomic%t»S. ^jbT-^Al^I^ 

[0154] 

±fH(?5r;i/^ — ^ Ail>!f AC7)#J^-$:^-r a t o m i c%£«, 

-^A^7;i/^ -^A(Z)M^tf)i£<Z)#J^r£:^U atom%fe5^liat. %fc 

m^immm^mzf^x^m^mm (icps) t*7;i/^-*a 

y ;i/ v i ? tf» (D >f - A £ 7 >>l/ ^ - V A £ feMftffi L fe £ # (0 

[0 15 5] 

_La»£tCfev*Ttt, atomic%&#fii:bTM^fc^ weig 
h t LTJBV*«5tg-#tt:, 20atomic %J^_h 70atomic% 

J^T<Z)^-^l±, 4 0. 2 we i g h t %J^_t 8 6. 3 w e i g h t %J^T £ 
(A 1 CDM^Mfc 2 6. 9 8 2, Ge«i?: 7 2. 5 9 UT&ffLT^S 

) o 

[0 15 6] 

StSSiibtii, 3 0 0Wt^y, »*L / <ti2 0 0icjKTt*> 

[0 15 7] 

fcfc, KOi^^t'T^U-^A^VVifAiM^^tSt 7;b 

7->?A7hu v9xmcmfrt>m.-tnmi>'<)],(D±jm > &ib (tewsDrnm & 

f fiDM±l~2 0nmt**J, HI81i5~3 0 nmT*S. 
[0 15 8] 
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[0159] 

fe, ^7Xv^tSfeii)©ffiiJtt4>f>f ^-y-yhtH 15 0—100 

^ ^ x -? s tc j&m $ ti s ffi Ji a v m # t? & n« <t v > . 

[0 16 0] 

© & if e> ti s r ;i/ ^ - * a ^> v - ? a «jt# tc y^m^ & & w n «> 

[0161] 
[0 16 2] 

o 91 S -T -5 a M f&m -7 n iz * % JB v * X % J: v a „ 
[0163] 
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[0164] 

mvtm&ammm&ftififtbnT^niiSi. f^-vu, y^m> mm. 

<0&#to<Df&&m&&K.&^TTft§—VJ*<Dm&tfiS 0 a t omi c %J£*_t, 
AFtS U< fc*9 0 a t o m i c%J2Lh#M£ l/V^ 
[0 16 5] 

V^>f>T-?Atf>#J-£-#8 0 a t omi c%JgJLfc, #£b<&9 0 a t o m i 

[0 16 6] 

( c ) X@ : IWXi 

2R^2 0nm«T, M 2 r # 3 0 n m«TT*ftfi » * L < 'M?L©?L 
i2rlil~15nmT?*y, f ©ril2 Rtt5~2 0 nmt^So 
L»0. 5 nm~|S[/i m, UH<B2 nm~l 0 0 0 nm0fflt^S. 
[0 16 7] 

A/£*jwbfcv^ vajWi* mm. vu&mmmtezvmtfmfibnztf. 
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[0 16 8] 

( d ) XI: l?LiOij£i:Xg : 

[0 1 6 9] 

(/Kt 1 ^^ k#l?d win mmum. mm. m 

[0 17 0] 

*ftm<nm i - 3 fc^fctgfgj - 3 cD^s^g 

*5g^©^l - 3 fei:t>*m2 - 3 ©?§^CD^U n>^;i/T-^^#?LS 
[0171] 

3d£TX^? hit («$/?L#) #0. l~1 0 0 0 0tft»J, ^offriBIBtfLtf 
i/>Jn>>f;i/Y-^A?: £ tt§i/'J3>^7-^A {£4$ T? PS T <b ti T ^ 

[0 17 2] 

Ell 7&, *5§B^(Z)i/U n>^;i/^rr.^A#?L^cD--M$:^-rmi8SllI^^>U 
, IHl 7 (a) It, I?L©^?L1^ 2 0 n m'gTtfe »J , ^o2^ izmm^t Z> 
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#*LjK#©l£l5£ftr¥ffieiT?&&. Ell 7 (b) HI 7 (a) ©SfcJRC 

o gl 1 7 IC^3V\T> 2 0 1 JJ> — . 2 0 2(i>>U3^?- 1 ? 
Affi^ 2 0 3 £ 0 
[0173] 

T^ZZ-ZZinffiftZo BfffBM?Ltt> 017 (b) iZmZtlT^Z £3 
[0174] 

Ell 7 (b) tC^SnTV^S«fc^lctt^ : R"e*<5. iffl?L<Z>?LS (M^ 

feKfeHH^LOD^^LSSr^-r) 2rtt2 0nmp;rt*»J, jW?L©IBIPB (JKBr^ 

$J?L<D@2 rl£l~l 5 nm-e$>U, ^^^^WSglt^raPg 2 R{£5~2 0 n m 
:R£L{£0. 5nm~i/iin, b < 2 n m~ 5 m(D^H 

t$)S„ HT'MStfi, S EM?S (IllOOnmXlO 

Onm(OiH) •e^StlSMM^&n^tfi-^T'W^S (Jfiffi) IT, 

[0 17 5] 

y n>>f;i/V~«5A#?LK^«®M?L^ mi 7 (b) lc*t 

[0176] 

tomic%»« r;b^-^A (ad , ^st (o) , 
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=f> (Ar) , mm (n) , *m ch> ^^(Djtm^mLx^^^o 

[0 17 7] 

- V <D*sVny£>fjl^=-V2* (DM&t, it tt, Rg£ £ *i S * © T* 12 & < 
(Si) i^l/V^A (Ge) CDJtBjftflf^&S i x Ge 1 _ x t: 

Lfetz. o^x^ i ©fgHT*wtiii<fcVN 0 jffi^r©«gH7?&*itf, - 

pg £ M^Ff £ d i: #«Tffi i: & £ . 

[0178] 
[0179] 

±ffif^e>*fe?^5Kti, B17 (a) GDi^tC, mtH&CD&W&^^L. 

at p? m & if ft s <d mvt <d % <d t? j: v * „ 

[0 18 0] 
[0181] 

M0fi3i:?L§©Jtt*sr^^f hib (*3/?U£) #0. 1 ~ 1 
oooo, #*'L<tto. s-iooooiHt^sM^tc^iii^ 

[0182] 
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s^it^^«> Tta© (a) jim~ (c) iimsrt^ttSo 

[0183] 

(a) Jim: JfTJl/^-^^t^'Jn^iim-^A&MItS. 

^ - ^ A fc^-fr^tf)^** £ m&ttoZm Z®. »J Hfr J/V3> tfjv*?-? Mi 
jl/7--)A®HI§: 20~70atomi c %<D^T*^f SflKfiflc^ £fc<5 

o 

[0184] 

(c) iDg : tr^i/^-^A^'J 3>y;bv-?A*3g#©r;i/^-* 

[0 18 5] 

■®SI5i*i£tt, TIB© (a) Jim- ( d ) !S5:tt5ii:S:Mi:t5. 
[0 18 6] 

(a) It : *m^-9Ai:i/'Ja>i:^7-^«:ffl«tS. 

(b) xg:?*cic, mrjm-y&nisv avtm-^A&^ftit 
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)l^>-VAs<DmA%: 20 — 70atomi c %<Dm&TSJi-? ZM&ftfr <b & Z> 

a 

[0 18 7] 

(c) :Dg:#ac, ir^^^^^'jn^^v-^AiMoT;^-^ 

[0 18 8] 

(d) lOS : £ <btc, J/Un^^v^^A^tt^SVMiT^US:! 
[0189] 

02 0(7) (a) - (d) ©JlgfCilo T^^"T £„ 
J^TCOX^ (a) ~ (d) 02 0© (a) ~ (d) {C *fjC& ^ S . 
[0 19 0] 

(a) JIM : y;i/^x?A£t/V 3 > £ ?JW-? A SMlf 5XS 
mnt.LX(Dt/V zi>£tfjl^-y2*%:Z$T;]s$-VJ±Z. fflZ.it. M2HZ 

B-t^oK. r^K-fAO^t-y^h 2 1 2±tC2/U 

m-^Af'y^2 1 3 £BBtt-T£ 0 
[0191] 

(b) Jim : TiK-^Ai/'Jn^m-^AiMCM 
[0 19 2] 
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y # y >ymiZ£ »J, r;^-^Ai/>;3>¥;i/-7-^A«M2 2 3 St^MR* 
S 0 3>^;i/^=.*A#jS#2 2 3 r^/^-^A*i^ 

[0193] 

x y )V ^ - V A */ U n > >f;i/V =. z^i^ft fcj&jgt- -5 tc o v^ t -r £ o 

02 1 fCfc^T, 2 11 2 1 2^TJb^-'?A©XA s >y^ U >^7* 

[0194] 

H2 lc^ufc^ic, *«2 i i_ttc, #w^-e%K$:^-r^^m^ 

[0 19 5] 

02 itit &tfcic##Tfe«LTv>s#, tym z nizmfez n viz&< 

2 11 lc*f#UCBettbT£<0>#J:v> o 
[0 19 6] 

[0 19 7] 



4 9 



ffi$E# 2003-3023412 



#2002—363164 

[0 19 8] 

^^-^^©^iCf 1X2 0 — 7 0 a t omi c%T*&»J, L < 2 
5 — 6531011110%, $ blC^i; l<|j:30~60atomi c 

[0199] 

±fla©T^/^— ^AfcS/.U n>y;i/V^^A©Srj^S:^*r a torn! c%£& 
, S/U H>^;i/V-^A^T;i/^~^A©^<Z)|SC©^S:^L, atom%& 
SWiat. %£fefB*£*i> ^ilii^f^^XT^Mi (ICPS 

* - ? a©* £^*##f L £ £ * o 

[0 2 0 0] 

fc^bv-tfA^a&iattefcW:, i/'J3>©I5:Si, Acd*£ G 

e. y;i/SntfA©S<&A 1 £: Lfcfc^lC, (Si+Ge) / (Si+Ge+A 

i) x i o o-e^sftsftcDdfc-ea&s. s i +g e + a i ©-a-tt & 1 

OOat omi c %h L£h£&C. ^tfXjitf) Si+Ge So 
[0 2 0 1] 

bTtt. 3 0 0r^ray, L,<te2 0 01CJ£*TT*& 

^CDtf 1 J: V 1 *,, 

[0 2 0 2] 
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i£5~3 0 nmt'&5„ 
[0 2 0 3] 

[0 2 0 4] 

>#x&iffgL£££©R/£Mgft©E;frte, 0. 2~iPaIS^jf*uv^ * 
fc, it^fc«)©ffiijtt4 >f ^->f>y ht'it 15 0 — 100 

[0 2 0 5] 

mmtLx m*.\tt3kif ^ * ^ -/^ * ^ y * & & c & £ -r s aeg^ss^ 

[0 2 0 6] 
[0 2 0 7] 
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[0 2 0 8] 

2 4$:^x.-5 = 

[0 2 0 9] 

y;i^ - ^ASr^-TStt^©as#2 2 l (DMmt, y;i/^-r> A 

&W(Dmtt<Dmftmf&tklZ&\,yTT J\y $ - 1 ? A©iU-^r^ 8 0 a t omi c 
%J£U:, ^Uii90atomic %J^_h^M* 
[0 2 10] 

?A1£«©j&##NUtlca3^TS/y n>i:^;i/vn^AcD^*(Z)ir|-^^ 8 o a t 
o m i c %JK±, b<tt90atomic %J^_t^M* LVa d 
. [0211] 
( c ) It: I?LI^1I 
±IH<3Dr;i/^~^A2/U X 2/ Jb^—V <DTJl§—VJ*W& (TJV 

Z2ytffr' ! 7 — V2*4>1L9t{k$i<Dffi1LiZ. R^2 0 nmgT, ?L#2r^3 

0nm£JlTT'fe5^ #Fi;L<tt, »M12 r 5 nmt**»J, -£(Z> 

IBH8 2Rtt5~'2 0nmtf*5. SSLfiO. 5nm~$C/iiru $?£L< 

l£ 2 n m~ 1 0 0 0 n m<Z)fgHT& £ „ 
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[0 2 12] 

vj*&Z(DTJijt]V zm^2>z.£tfT*g, mzmomm^T )Hj v ammK&fe 

Ml^L£%<2£^T%>*;b&VN 0 3; fcxy^> ^#1*. fill 

, mm. mmtezit. ftm?z>i/v^y j f»'?-y^ii%:mzi&vx. m&m 

[0213] 
( d ) : «B?L#©fi£^:XS : 

[0214] 

* £JNB?L<Z>?L11ft£* (ii<TU4 K&SP 8& I* 

[0215] 

[0 2 16] 

i 
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[0 2 17] 

04 (b) tc^-f £ e> (c, #9*3S«J:tc, v^* hn:y;*/\ 0 y #&£fl^T 
, */ U 3>&7;i/-^^^i:^ U 3>©^ilC*f L/T 37atomic %&Ajtd 
T)l$-V2±isV uym&{b*m2 0 0 nmCDJPSlC^L/fc. 9-!fy MCfc* 
, ffM^4-f>^ (10 1. 6 mm) <Z) R7£© T ;i/ ^ -V ->f v h_tfC, 1 

aSSrM^T, A vffit. : 5 0 s c c m, : 0. 7 P a, %LA%il : 1 k 

WtlL (2 5°C) fc.Ofc. 

[0 2 18] 

U a>^W*J!&3 7 a t o m i e %j£j21C&*U;£&V>. ££ % ^-^yhOT 
[0219] 

fcfc, fe-sem (*JMffi^M«^m»£) KT\ T;i/=i-?AS/U 3 
>«3i#:S:««Lfeo SS«A±*lSl^e>KfeSffi©MttH4 (b) ©i^tc 

^^TOPgS8nmt'feofc. Hrffi?:FE-SEM{CtI^Lfeff> * 

3 8:2 0 0 nml^fj, -^tl^tf) T ;i/ ^ A Sr^tftt^CDSMttfeSV^lC^ 

[0 2 2 0] 

ZL©<te>^^U n>$:T;i/^-^Ai:^U 3>©±4tC*fbT 3 7 a t o m i 
c %-^A>^:T^^ — A U 3 >#5g^ £ iSBKEft 9 8 %»ftfc fp IC T 2 4 B#fg[m b 
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[0 2 2 1] 

«*jc, fe-sem (mftMftit&mm^mffiLm) ict, mmm^v^yfL 

»8nmT*ofe, WtIS&FE- S EMJCTfi^Ufem* S$L(i2 0 0 

[0 2 2 2] 

$/'J n 'J n> £7 ^ — •y Aconite 3><D*litt, 
90atomic %3SS7r& o £ 0 
[0 2 2 3] 
HifcM 2 

^mmmit^mm 2 r# 7 n m-e& y , 2 r # 5 n m-e& y , 

[0 2 2 4] 

04 (b) tc^-T J:e>{C. #9;*3S#J:ic, Tnhn>^A>y^)£^^T 
, >>U H>$:T;i/^— -^Ail^'J =1 y(D±MiZM VX 4 5 a t o m i c 
7jb^^^^yn>iM^|fi2 0 0 nm©g$tCMbfc 0 *->fv blZ.lt 
, lS##4>f >^ (10 1. 6 mm) <DRB(DT )l $ A# -? V V±VL 1 5 
mm#©i/'J ny^yzf* 8 tfcgVNfc t>0> &Mv>fc 0 vUN'y^ftte, RFil 
£J8^T, A r ffitM. : 5 0 s c c m, ^Sffi^J : 0. 7 P a, &A«iJ : 1 kW 

[0 2 2 5] 
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4#2 002 — 36 3 1 64 
U 3 4 5 a t omi c %j£j2lCfc*ltf&V V 9->fv hteTJl 

[0 2 2 6] 

FE-SEM («#&ffij£2£§tf«^0fi&g£) iCT, ^5-9AS/'J3 
bfc„ H*«»±*lftI^e>^fe*iii©^ttH4 (b) ©icjfc 
, S/ U n > K: H * ti Rm© T ;i/ ^ ~ A#:fK«3it #C7n&lcBB#J b T V * 

feo£„ Brffi&FE-SEMJCTfflSbfcffi, 0 0 nrnt^U, 

[0 2 2 7] 

3 (£> J: ? & S> U n>&r;H-'?Ai:i/yn>©±i^tT4 5 a t o m i 
c%^/uf£T)]s$-V&i/Vnym&.foZMffin9 8%tplCT 2 4B£ISIi5U 7 

[0 2 2 8] 

ff||3tiT J/'J n>#?LH#;£ F E - s EM 
®£) tCT«£bfc„ SS^ft±*l^*> t Sfe*lS©^ttSI4 (c) (D£$iZ* 

nmffe'J, ■e©¥*&lfflWtt»7 nm-e&ofc. £ fe, $T®£ F E - S EMfCT 
Ig&bfcffi, fiStt2 0 0 nmT?»*J, -^tl^tlOD*H?L§P^lii3SV>(CM^ bT 

[0 2 2 9] 

1/1 cp(C3 o^Kgl, *L&©|fc*&f?ofc. 

[0 2 3 0] 

«fctc, fet/ U 3 >MIHt5: FE-SEM («^ffi^ 
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[0 2 3 1] 

T?£if\ e/'JnXiMIT'feot. s> y nyMW<DT Ji V ny 

<D±MIZM'?&$/V ny(D^m&it, »90atomi c%T?&o£ 0 
[0 2 3 2] 

mmw3 

[0 2 3 3] 

04 (b) c^-TJi^ic, #9 c YnyTsrtv *m*m^x 

, */U 3>&7;i/^-^Ail^ U nXD^itC^fLT 37atomic 
TJl$ -V2±i/V nyMm.fo$:ffi 1 0 n mCDj^S &CJ£f&L£ 0 MCli, 
-f y^ (10 1. 6 mm) <DHJ&(DT JV S. — — ^ *j hiilC 15m 

MV*"T, A r ffi>M. : 5 0 s c c m, : 0. 7 P a, gAt* : 1 kWt 

[0 2 3 4] 

X-*y**#lCJ:y3£ffcU T;i/^-^A^U n>#3g#0>aHf£#S/ 
y n>#^4J^3 7 a t o m i c %j&miZ&n\Z&.^ B * fc, #-$*yM*7;i> 



5 7 



ffilE#2 003-3023412 



#2002-363164 

[0 2 3 5] 

fe-sem (m^mm^mm^mum) set, y/^-^A^^ 

>i>raraPgtt8 nm-e&ofco BrBr&FE-SEMtCTtt&Lfcm, SSfc* 

[0 2 3 6] 

dOJ^fc^U □>l:7;^-'i/Ai:i/'J3>(D^i(C^bt 3 7 a t o m i 
[0 2 3 7] 

&tc, fe-sem (mftMftM&Mm^-mffliffi) ict, mmm*v*>yL 

ft** 8 J/'J3>««7 3 iCB£ 4"l£3ffl7L 7 2# 

n#C7n&&JCBB#ILTV>fc. iW?L(Z>?LStt5 nmT?&»J, f ©¥^liii»8 nm 
T'&ofc. $t®£ F E - S EM{CTti§gL£m, SSttlOnmUSy, 

[0 2 3 8] 

x%~?, ^'i3>wift'$ot i/ijn>iWi/'j3>t7;K-9A 

[0 2 3 9] 

«££WU 7;i/^— tf-Mcafrl/TS/U n>&2 0 a t o m i c %J^±, 70 a 
t omi c%^TMt57;i/^<?Ai/U 3>«3S{*t&^« riV^-V^ 
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£3£{C<fc y, ^7L#^2 0nmgT, ¥^W3 0 nmJ^T®i/'J n 
> tc «t U 2 v > tc #g£ $ ti MIL & ^ "* S S/ 'J 3 > #?LSC#: £ T* # £ „ 
[0 2 4 0] 

* *H?L & JCSBS lfeJ/U3> #?Lff# 5 £ «Tlg IC £ . 

[0 2 4 1 ] 

mmM4 

xmrnmit^mm 2 r & 1 5 n mts y , m^m. 2r^ionmt^>j, 

•To 

[0 2 4 2] 

012 (b) Jc^irj:e>tc, #^;*£«_Ltc, T^^hn>^A">^^?:ffiVA 
T, >!f;i/VZi^A$:r;i/^ —V&ttfJl ^ — V&(£>±MIZM LT 3 7 a t o m i 
c%^£T;i/^-?AY;i/VX?A«^#;£$j2 0 0 nm©J?SiMbfe„ 
#->>fyMC«, W4^f>f (10 1. 6 mm) <7) RjgcD y ji * n ? A # - 

y RFMCStM^T, ArUi : 5 0 s c c nu 2fc«ffi:*J : 0. 7 P 

a, nAmjj : 3 0 0Wi:lfe o (2 5°C) £ L£ D 

[0 2 4 3] 

*lSfc©-ettfc<, */>°y #£i#tCJ: yMiU y )V * -V AY -V 2±m& 
#©IBiaA'y^-'?A^I#!f3 7 a t omi c %5£2ZlCfc4xtf& ^= Sfefc, 
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[0 2 4 4] 

fe-sem mnmm^mm^mwim) t:t, t^-^a^v 
-v&mMftzwi&Lfco m%iM#>±i3fafr*>&fcmffi<Dj&tf;&mi 2 (b> © 

lOnmt-fetJ, f0WMittl5nmt'feofe o $.t^ Hil^FE- 
[0 2 4 5] 

3(Die»^^l/"T-^A$:r;i/^ri^Ai:>!f^vr:^A(Z)^:*tc*fbT.3 7 a 
t omi c%^f£7J^-^A^l/7-")^i3lft&!l«i?9 8%^tfJlCT 

[0 2 4 6] 

#ac, FE-SEM (tMffi^SSl^Itt) fCT, 

^^i^lBj^^M^SSCD^^EIl 4<Z><fce>fC. ^Vl/^-^AM^Scl 3 3{CH 
ttlfeMa 3 2^^5c^JfCMH^jbT^^o M,tf>?Ul2 rttl OnmT^'J 
, f©?W2Rli|!ll5nmtl>ofc 0 £ £ F E - S E M{CTtg?3g 

Lfcffi. l$LI±2 .0 0nmT'SU, •etl-? ? tlcO||H?Lgp^li>f AfC J: U 

[0 2 4 7] 

^llii, Hl90atomic%iltfeofc. 
[0 2 4 8] 
5 
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^mmmit^mmm 2 R# 1 5 n m*C& y , ^?L# 2 r # 1 2 n mT*& U> 
•To 

[0 2 4 9] 

mi 2 (b) (c^-f J;e>tc, #9*a£«_hlc, hn>*/iy 

T, tfJlT— ^AfcT;!/^ -^At^T-'JACD^ii:^ It 3 7 a t o m i 

c%^■^^r;l/^-^A^f;^v-^A#3t#;S:^2 0 0 nm©jp:$(c^^b^o 
^r— ^yhJCtt, Ei^4>f>f (10 1. 6mm) 6DR^<Z>T;i/^?A#- 
y y h±&C 1 5 mm^©^;!/^— ? A^ y 4 #cSV^£:=ktf> £ ffl V^ D Z/ty 
RFmaR&Mv^T, A r^i : 5 0 s c c m, : 0. 7 P a 

, 8At*:3 0 0Wi:lt o SSSStt^SilLfc. 
[0 2 5 0] 

frCDjej^^^T — ^A^fijS&3 7 a t omi c %j£i2lC&;fU;m * fc, 
[0 2 5 1 ] 

*&, FE-SEM (S#Sfffi^SEM«^.®^) ICT, 7;K-fAm 
-^A#3i#S:«*Lfe. iSS«ft±*^&Sfeaffi©Ma:Hl 2 (b) © 

fcM&l 5 nmT?&ofc. ^ffil: F E - S EMCTS^bfcE fi3li2 0 

[0 2 5 2] 

r^i^WY-^AJT^^-fAtW- ^^(D^KCMIT 3 7a 
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t o mi c%^hf£TJl$-y2±V)l^-V<UW&ifcZmmM9 8%cft(CT 2 4 

[0 2 5 3] 

mmm) izxmmL^. mmm^±-^^h%r^m.m<D^mtmi 2 cc) 

TLStt^l 0 nmtfe'J, -e^Ki^l 5 nmt'$,ofe 0 BMSF 
E-SEMiCtl^lfeE S^i2 0 0 nmT^ ( J, ^*l-?*ltf>i£fflM53m;J3 

[0 2 5 4] 
[0 2 5 5] 

#ClC, MS ^i&ffo F E - S EM (m#®c 

5<D£oK, m-fMltl 4 3 lcH£*i£$H?Li 4 2#h#cjcWk:BI#JL 
T^fe. iWi2riJ12nmt*fe'J, -e0¥*HISPS2 R« 1 5 nmt'feo 
KfflSFE-SEMlCTi^im gSLIi2 0 0 nmT?»y, * 

[0 2 5 6] 

^ - C7A^^^— ^A©^sjc*j--rsy;i/*7— *&9 0 a t o 

m i c %T?&ofc<, 
[0 2 5 7] 

2 R^l 5 n mf«) ?«2r^l0nm, L 
# 1 0 nmtfe5U?L5:tt5^1/7-^AMIftWbfci?:itc 
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[0 2 5 8] 

012 (b) izm^-^oiz, jlf7^Si±lc, T^*hn>X7^y^a5:i^ 
T, >f;i/Vn?A£T;i^ — -?At^7- tfAtf^iJcMLT 3 0 a t o m i 

-tfvhlZit. ft#^4>f>^ (10 1. 6 mm) <D Rfc(D TJV * - V A # -3* 
>y h_h&C 1 5mm#©^;i/T^>?Af -y^?:3ftlV^c : fe©$:MV\fc 0 
3km*. RFMMZm^X. ArffiM : 5 0 s c c m, : 0. 7 P a> 

SAtiJ: 3 0 0Wtbfc o 
[0 2 5 9] 

#:©$W^^;i/V^^A^M^3 0 a t omi c %3fi:miZ&ft&& i; fe, 
[0 2 6 0] 

FE-SEM (t^Utffiffli^Iti) iCT. TiK-f^^l/V 
-^AiM&I^Lt. *«^fe_h7jf6l^e>MfelS®C0^ttl2Il 2 (b) tf) 

-?-^5pi*rctiyi>r^r^Pgtt 1 5 nmT&o£„ $T®£FE-SEM&CT«mU 
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